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(54) (57) MCTFOfkHBa PCMOHTA 
ODCAflHOft KOHOHHbl. woawflwaeo no- 
mft cepaeHBSK, ha mxaeu kohto xoroporo 



aacpenneHQ w>pnnpyicma« ronoBKa c pacniH^p 
p*icoun4 KoaycoM, npotwiHHyio rpyCy c .«■ 
BepKBBM ynopoM 5 ycTaHOtfnoHHMfl naa bhm 

SIKOpbf COCTOSHttHft B3 BepXHOTO H HKKHerO 

KorcyxoB. noaocn. uexsxy kotopumh coo&aeHa 
c nonocrtjo cepneHHHKfl. o r fl k i a » - 
m e e c a wm, ito, c nenwo ynpomeimfl. 

KDUCTpyXUBH K nOBMmOHRfl 3<J4>eKTHBHCX;TH 

ero pa6oTM aa cier Hcknxnemifl noBpe»caep 
HHfl oCScaffBoa "wmoHKM si ppB^nocneflBHft. 
ycraHoaneH c bo3U0*hoctwd jxttBoro nepe- 
Memewisi Bfton* cepttenmrea h nonnp^owraeH 
6 oeewcTopoH", np» *rou Bepximft h mnraHft 
koktxh sirop-.cHa^eHM cooTOerc^HHpHe- 
noABHXBUM Hnojawxwwynop^ 

MB CO CT6HMMH KD*yxa B CepfleHUHKa ; 

rayiwe KaMepu; coewBeHHMG c nonocrbio 
cepneHHHM, a Mexay ynopaMH paaweiaeHM 
caMoynnoTBfliaooiocii MawKeru. EOTopue b y 
Hcpa6oneM nwiWKemra. pacnontwtOHH BHyT— 
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Hoo6pereKMe orMXwrci* k h^.^raaono- 
GhtBaxiaeft npoMbcu/ieHHocrH m moxcgt 6un» 
. ; ^:;.'''. :r ; HcnonuoBaHO npu yc.raHOBxe Mero/umsecKHX 
"ii*K'$S$& nnacnapett b MecTax MapyuieHMft repMeruMHo- . 
CTHjo6caAKHX xojiokh H^THrvx # B0A9KHx m 5 



an or cofrft rHflpeanHMocKyio naMopy , . 
coo6uicHKyx> c nonocrbjo 8 cepaeMHiiKa 1 
nocpeacrBOM paaxa/ibKbzx KaHanos 9. 
, r0 .FIOABtOKHikie cexropw 5 b pa6oneM nono- _^v' 
xemiH onpene/wior MapyjKMuft AKaMetp nop- 



*raaoBux ckbcukhm, 



. , , , . _ Ha.^xoropbift paBeM .BHyTpeHHeMy nHaMerpy 

^B^eAcr^ pacnonoiKeHHOH nan $ 

"inra^Map'ywemifl b; p«^^^^?pcflHHeMHJix ;V v> '! koh^ c ynopoM^' 

;»*T$ ' 1 Si^X^- il^Bbnue ^Koroporo ycraHOBJieH nonnp>OKH 

^pH3BTCTW*r>CTpOllCTTO /WH peMOMra 0<5- ■••O HeHHUfl C 06eHX CTOpOH HKOpb, COCTOHlMfft 

cajuibft < xdhohhm, conep*amee, npo^wnbHtdft ..>!;*? H3 f^yx j xbacyxoB: BepxHero 12 h muKuerc 
nepej^Bare^i; wjn«pj^ 

cocn^ Henowmae^ 
~xoj*^>ii^o^ « 17, : p6pa : 

&HaHfonee^^ h ?^ 

~-'iif^^ xaMepu 18 ^0?$ 

1 u - ^4 M MaiuiceTaMii ; 14 

;?^^^.«'15^cqq^eii4 v nwiXTbw o nocpeA-;, 
CTBOM paflHanbiiboc xaHanoB 21 - 23. 
HtOKHiift KOHeu cepaewHHKa oxaHMHBaerca 
6axnMaxoM^24 *c, o6paTKNM xnanaHOM 25 . 
^>^rpoftCTBO cnycxaercn b cxBBjKHHy. Ha^l 
xdnoHHe HacocHO- KOKoipeccopHUx rpy6 26- , 
Ha cepaeHHHxe 1 hba h non nxopeM pacno- 
noxeHbi npjOKHHU 27 \i 28. 
^^^TpoflcTBo pa6oTflor,.c«^flyicoiHM o6pa- 

^§^^^^^''v^^w^mycKaioT & 'cxBa?|*£f 
Hy" b aoHy peMDHra "o6canHofl xoaohhm y^V; 
29 hb HacocHo-KOMnpeccopHMc rpy6ax 26, 
b xpTopofl cobnaior flBBneHHe nyreM aa- 
KanxH^JKHaKCttrK, xoTopaa, nonaaafl sepe3 
panyanBHwe KaHamj 21 - 23 h 9 . j 
(cMn4>Hr^l);B xaMepw 7, 18 h 19 h b ^|^ 
nonocTb' 2(X MexAy ynnoTHHTem>HWMH MBH-'-r ;^»J l " 



HOC TV 

%y pereHHio HRiweicH ycTpoftcrBo n/w 

ra oGca/tHOft ko/iohhw, BKmonaxxnee n ohm ft 
cepne»tHHx, .hb kh^khom .xohuo xoroporo 
aaxpenneHa flopHiipyxJEca* ronoBxa c pacuwpst- ♦ 20 
KdHM KOHycoM, . npo4)HnbHy»/Tpy6y c\Bepx- \ > 



hhm ' yn bp om h yc T aHO B/ieHHbl ft ^ H OA HMM sixopb, 
cocronmuk U3 aepxHero h mwoiero xoacyxoB, 



^p^nonocTb MOfcay xoropMMH coo6ineHa c no- 
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^r^jxocTi,» cepneHHHxa [2] . - 

• ' HencxrTarxoM yxa3aHHb« ycTpoHcrB hb- 

^JWelCSI^CnOJXHOCTb XOHC TpyXUHH^H^ B03M03X- 

'•^y^SKw^ia>peM b Mecrax 3anenneHWi?c;;HeH v ir 

nnamex flxopsi. 3u 

l!enbMr»o^peTeHiffl-ynpoiaeHHe xoHCTpyx- 
ohh h noBuueuHe 3(M>exrHBHocrH ero pa6or- 
. ^TM (i 3a ,cMer HcxjnoHeimfl noBpexcAeHHS oGcewr 
''^HoflVKonoHHti':- «xopeM. ' 
pg^f llenb flocrwraeTCJi t«m^hto «xopb ;)CTa- 35 

Itobtoh c B03MO)KHocTwo oceBoro;.n^Mem^ nntinDinlfl 
HBH Baonb cepneHHHxa h v nonnpyxcaHeH c ^ v ■.-.^7?" 
^o6eHx cropoH, npw aroM Bepxuufl m hh^khhA 

*XDKyXU~ ^RXOp&IcHaebKGHM COOTBeiCTB€KHO 

b^iSnfe *o*yxa npyjKHH ^ 

;y ^ka^3WKHyTHe xaMepw, coeflHHeHHwe c no- 
jioctwo cepaeMHMxa, a i^eaxny ynopaMH 
poaMemenw caMoynnorHHKcrHec« * Mawxe- 
: TW f Eoropwe b HepatSoneM nonojxeHHH pacno- 45 
a;*? >&i^a«mmi BHyrpn xo^yxoB. 

4 MHa .4>Hr^l H3o6pajxGHo ycTpoflCTBo, 06- 
rmaft'BHn; na *Hr. 2 - to -»e, b Hasajib- 



' 3Kt? Jtuvfu .a. n . ,.".y * . 

i OflHOBpeMGHHO Hfl CTeHXH ; KOJXyXOB 12 H 

13SynnoTHHTenBKWX Maracer 14 h 15 h 



27? h 2 8 ; fflBMrawicsi b nporHBono/ioacHue 



^HWfl^MOMeHr flOpHOBaHHH; 



Ha ©Hr- 



3 ce- 



13; -M 

s 

T 

cropoHw ao nonnoro C5xarnfl nocjteAHKX 
ocBo6o)KAawr ynnonfHrenbHbie Maseru 
X4 h 15, xoropue pacnpflMAJWCb, ynHpawr- 
ch b o6caAHyx> xojiomiy 29, o6pa3yn c ee 
creHxoft rHApaBAHHecxyx) xaMepy 30. IIoa 
A& BJie hh eM^ xch akoc th ynpyraH AHa4)parMa 4 ^ 
Ae^opMHpyeTCfl H tc nepeMeiflaeT noABHJKHwe 



^HHe^A-AiHa^AHr. 1; na ^ht. ; 4 - cene- * cq cexT 

t^i^l^KfeSr 1 ^ r noB^O/xo|Hiyca f 3 *op^p>icwero nopHa^H ^ 




I ?a . 



ycTpoftcTBO c octoht ^ na ' n onoro cepAe«mH 
xa : l..(cM.4>Hr.- 1). hb xoTopoM jxecTXO sax- 
penJieH C doabvokhum pacniHpHXMWM^xoHy- , 
co1^2f4)opi^pVKiimfl AopH;;B^xopnycej;3 ^ • 
;xorrporo 3axnx>ieHbi ynpyraa gMatyparMa A. 
n pABH)KHbi e cexropbi 5 h noABH^KHwe xonb- 
'K na 6. npocTpancrBo, orpamiHeHHoe xopny- 
com 3 h ynpyrofl AHa<J>parMoft 4, npencraB- 



cexTopw 5^ao ynopa orpamiHHBaiouiHX BUCTy^^ 
pnprca.3 
im'bmbq 

ycHAiw, cbsAaBaeMoro xo«yxoM 13, nepe3 ^Pg^ 
''•'^npysKHHy; 28l|^Ha;.noABH3XHMfl ynop 11 
5 ^nepBoiiaHi^fl : MOMeHr nepeMmaeic^PW^^ 
Haeamaer ' hb paoiiHpiiiciiiHft xonyc 2 h %e-'1-***> 
4)opM»pyeTCfl (cm. na (J>nr. 2). ripoucxoAHT 
xax 6bi 3axnHHHBaHHe npo4mnb;ioft ipy6w 
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lO b oCcaaMDft KonDMHe 1:0- II vice oo CMor 
nDBwuii ma Aaftnemw b nastepe 30 coanaer- 
cw ycwiMe A/w : ;ipoTacitHBaimn nopHHpyxweA 
> ; roJioBKH c xoHycoM 2)np^Bceft winne npo- 
4>wn>HoA rpy6bi;iO, np« icoropoM BMecre s 

C C e pH6 HHH KO WL^ij H Q HHH 8 10 r •HOAKHMarMISI ^./v . 

Aerajm 27 ,^l^^i^M|l 4 ; Oah osp eM e h ho « . 
He CHMKafl flaBneHHP- B^rp^ax, c noMOiutio 
^ TaneBoA cHcreMir. ( He K H3o6paxeHa) hbcoc- : 

^HO-XDKfflpeCCt^H^^Tp^M 26 COOflaWT ^ , ; 10 

^AonctfiHHreJibiMj^HaTflr,^npH 3tom, nepeMe- 
mascb BBejK^j^^ 

paamfpaer-nl^ 10. Bcnea]^ 



tarn : KOHycoM^j^^y6^BxonHT ^ooNmpyxxmiA jr 

^nnsi noJiHoft jie^bpMauHH npo4>HJibH0A Tpy6u , 
lO .BHyrpH peMOHrHpyeMoA Tpy€w m o6ecne- 
aeww nAOTHorb koHTakTa Me«Ay khm. 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1; Fig. 4 shows the B— B section in 
Fig. 1. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm .4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 18, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 
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During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1 . 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 
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Fig. 3 
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